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mm 2 0 0 4 - 0 3 1 2 1 4 ^- v : 1/ 

[ J§ 1 

1 Op nt^©W*fe«WLt:tWB*»#**«-*^****^ k fr^ 

Hi Op n^KE»2Qp nM^r^^Wl- m»«^^LTMfS]-r 
ffifB-^0«#i«^«$e£ *Lfc & 2 Oti 

lufBHlOp n«^*^J*^4#*^*#«*^*«»t-»aE$*Lafci:'fe^ BU§B 

tfriBH i o P n * iztt*m>mm k ^ £ & ± ^iuibh 1 om®tpiB# 

Op nffi^kjf 2 O p n»#i *I*I»S»«lCt 4 i k *«fftt 1 4 7 >f 

^ToimMO^S^Ji fcH 1 o p n»^tf«t** 2 ©fllOflM*^ 
TtufBfS 1 0*tIOfi#ifli:i 1 O p ni^«iL«§ti/:i 2 oill 

mi IB* 1 2 o«fe 

It*:® 1 31 tt 2 |B«0 7 K^f> y y^S^So 

"iit^Fn 

mian i op nm^tmmm^mmmtfDm^mim^mM^mm^^^nmh, 
mmy° i^-ti^#i^a^^* 1 one. 

HUfBH 1 2 wi« 

» jsgfe -£p| ^ J 

TtufBH 1 O p n«^Si«^e»KH t-CiulB* 1 O p nSte-*5§*&-ra# 2 0+#f« 

ffi!E#2 005-3028306 


#H 2004-031214 


2/ 


itriBlMop n»^-*«i-^^i^«#«-t^^^^^> i^obu 
ibh l o«#«2: JIMSMofil 3 o^ni#IH*. 

mmm 1 o p n»^*^jK-r*«ria» 1 ^«#«^m^e*)^^$^^^ 2 «ti 

" TitffBIS2 0#S#iMO, WfBfM Op n^^fc^l-aWoMftWKl&tf/c, mrfB^2 

^f#f«t^»^»^)^4 < 2o©| 1 Op n«te\ 

OfulBH 2 3 0#S#1Ht, 

fulfil 3 KSH*** 1 - i^M s BfrfB^ 1 O P n®^- bUpB^ 2 O p 

3 o®L TkXF 
Itria^ 4 (D^MfaMmz&mz fiiatH 4 ©is 

[If 7 ] 

miB^ i ©lit, Hfriaas i ©igcTOcfi^^WW^^^^^^^- 

5 y 9 n >^ 9 hJi^IIX^L^ . 
[■f#3H 8 ] 

tuiB^ i ©tut ttrtBHtiw ;a >9 &tr J: *> fc5BJ£3 titzth^Zm-t* - t 

TtftiBfMOp nK#fc1ifflB*2<&p n^^F|0«Wtl«I*^L^^^] 
-r^tulB^ 1 omfeii. i!uSBi§2 Op nS^^lttSifaiCWl^Lt 

[Iff^R 1 0 ] 

t * <$& -t * mass 7 iBmo 7 y^mi^Mo 

^#^^«W^^i-^>^^ < 4 2 o«| 1 Op n3g<£\ 

itriB^ i op n®&<Dmwfrhmmvrmm& 1 ©p n»-fr*3B#-r*# 1 o«#fi 

TOKt£tfk*U |trlB^10#S#Mt^^SSmM^*L-C^2 0p nm&ZJ&J&ir 

aniens > 

miiE# 2005-3028306 


12004-031214 


^-v : 3/E 

mian 2 fc n& * iii^i 3 <t?#«#w. 
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t-z? : 1/ 


[W*M] 

J^fcJli^S i C) &h*^7^ K^r> ">U3> (Si) t'Jrb^T^ 

-9^#^HJt-<^fce;vh-f >«EE^v^ 0 L*L^t'Jr^Xi:J:5 F'J 

SiCWpin^t- Ktt, 1 0 k V<7)^f Et?«t^ MH^fiim 
EE#SiOpin^t- F<7)|)l/3^^ * - > * 7 Bf ^K^ffii^ 
IBI±«;l/2 0£HTfclSat?**o £*l&0&#&S iCOp i n ^4 K©W2J»3c 
iiS i (7)^1/ 5^1^ <It"^^o S iC-p i n 
^r>f KJgJL^Hfe, SiC-npnf7>yX^ SiC-SIAFET, SiC-S 
IJFET, S i C - I G B T & £7&*MS&S tl~C $3 0 , ZiX?tlW3&$z&tfffl%:ti s jz£ 

- F t (i R^Stt© p M#SWf *m^?zS i C - G T 0 4 *LT v» * (fllx.fi 

10 0 0 3] , ,„ _ ^ _ 

HI 7 |±i#^t3 C^^tiTV^^V-tl^fEp i n^-f KwWrHla c* 

& D hik^t, Ticry-Fiti o i^t^P + is i c«#o«i 03 ( 

0_h®^ p - S S i Cf if tf ^ ^ y ^ J: 15 K 'J 7 F 1 1 
0 5WLTV^o KV 7 FJ1 1 0 5 <D*&.Ufr^4 i. D n IS iC* 

S#<7>#V- 0 9 MLTV^o *V- FW1 0 9 1 2 fc-€-*L-r*L 

ft-t-S J: d fc. «#M«Jf Lti <nlSi C##« J T E (Junction Termination 

Extension) * 1 0 7#»*tfc*i/CV**. * V- K«* 1 09fcFV7M 1 0 5iO* 
^^3E^1 1 0t*S o * V- F«l 0 9 «U*7 - F1S1 1 3#Wb*L 
, ^&^®Hf±*®«Simi 1 l^tt?>tL-CV^ 0 J T ESI 0 7tt*V-K««l 0 

9 j: g M£«W^t^«* s IiL<> ra*SEO»^ttff$**V - F«l 0 9 J; 

>Op i n ^>f FM^r|Pl«ffi*enira-rsa:, J T EJ§ 1 0 7©l»l 0 6 

a*, j TEJi 1 0 7 1 1 0 <7)MU 1 1 2 KJt^a fcte*** t < 

uk; «t i) 1 0 6 co*#offi^ fe ^^m#^^-r * f»m££ a < -r & - 1 & 

[0 0 0 4] 
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#0 2004-031214 ^- v : 2/ 

BflO#fefcLt\ Stf^KESURF (Reduced surface field) tPWtLTV* 

z>nwmm %>m^hM 0 -*u± j tejs i o 7 «£ 0 ^h^mjk^l^s^^^-i 

1 0 03ffi«B*-a£t3\ ilE^Pin^ tL^, iiRESURFrai^ &2M#&&Z> * d L 
fc&Of*So ffii:fiv^IE^fPJl?Jt^ J:RESURF(i«^^^L> R 

~Bl (D^m^mwM * * jft^p t sits * ltv^ c 

l^tttltl] m^H^ r*f#S i CSffcJSiJ ^ BfiJIfifrMa, 2 
• 0 0 3^3J3 310s 218-2211 

[W$%Wr3:Wi2] A.K.Agarwal et.ah Materials Science Forum, Volume 3 8 9 - 
393, 2 0 0 2^, 1 3 4 9 - 1 3 5 21 

[2fM#f*\fc]tfc 3 ] K. Chatty et.ak Materials Science Forum, Volume 3 3 8 -3 
4 2, 2 0 0 1 3 3 1 - 1 3 3 41 

mm^mm 

[0 0 0 5] 

ttffa«C0«^^i^^*7^ F^? TVM*"-^^*^^ 2 0 0 2¥HTUO 
vriJ7;vX y-J^y?, 7t-7A 3 8 9 - 3 9 3t, $ 1 2 5 9 - 1 2 6 4It 

\mM.\U mmi 0 3tf>fc F'J 7M105 i:feft^^-t^^V->^t^W^ 

v>(7)-c% K'J 71110 5©S£Sb*:W< UII^ft«JE£±i7v£« o 

M10 5rti:K^i^ KMtio *V - F«l 0 9S^JTE1 1 0 7tt>f 
ft-t.^-e^^ttTv^^fe^, KU7M10 5 fcogteWfcgK <7)lt H B H ^Pil^#ft 

J TEH 1 0 7 £ F'J7 M 1 0 5 £sltL&o #±§Bcoi 1 K&fa 1 03i 

F'J 7111 0 5 (7)^-^;V7°W- t1-^ff)f^Pi^^J^$^te^i"S^:^ 
■Cft <, £<7>i|g&&lfe*3iifcLT:fr V- K«*l 09WJTE110 7^T7J^ FV 7 
M105 \z.mmM6* s &izL45fti1 t Mtt't&o J T EH 10 7 <o~V^<n FV 7 in 1 0 
51*fcifc*:Lrt:»JB$CPiBtt. * V- FfHtl 0 9 tmmi 0 3 k<Dft<D K'J 7 1® 1 0 5 

ficiiAu^i, f u 7Mio 5 £«t-at*Xfis ^ ti>Kmmw&<o 

[0 0 0 6] _ 

»BE5 kVOSiC-pin^i- KO*fr, if § 
100A/cm 2 T?£>JW:fr IfiJWff J&* 3 . 5V/;o/;^ « 1 0 OA/cm 2 t? 
1 npntiftH-ei^ 0 v^if^LTLf do iiWiSW* 55 & £^ JUI^ftmffi 

zttimmx&ofzo 

[0 0 0 7] 

H7<0$E#eJK^-*-J:3^ 1 oommi 1 2i:lWDiOJ TEI1 0 7 
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3/ 


STIiEFf L < &v> 0 m 7 tc^-t p i n K^JR*lRj©mBE*fiJJPUfe»^ AS* 

S*$lG»±±Sc#l 1 0 <D<&&iloT?ltl&0-ete& < > *V-K«*1 0 9, «#^PS 
J TEJS 1 0 7, RXf^coTO KU 7 bflWftl 0 5 * & SoTsfEfrLSo iOfcft^J T 
EH 1 0 7(OTU<D K U 7M10 5I*JT^|fjf &Pjl^3§£U £ frtf^fttt:*:"* * *> 
®^JI|M^|63ffiJE^b^M^tt^o J TEJl 1 0 7l±£8tel 1 0(Z)Iffli:M$tLSO 
^Jfc*ttt:*:£fcm«*£*&o 3i«^i l Off)Ifi:^tjTES l 0 7©I*W 

^ft-F(i^F'J7Ml 0 5**ffV^-C, JTE110 7 ©TW^^RB**^^*^^ 

^*^^®xpfgtDf{ftL^mMi^^i-^o tot, M^Hiii^^wfcafefitw* 
mm * mfct * * <^i£] 

m o 3Mft#:tttt fc(9rat:»2 0pnmMt5 lEMffl JS , III SB l^Pni^I 

t h * BtfiB^ 1 ^ P n^»iBj2 

ffiiE#2 0 0 5 - 3 0 2 8 3 0 6 


#® 2004-031214 


4/ 


[0 0 0 9] 

^^o^otiLsoy ^ ? y^mfcm^t tti^t 

p nSH^ TtufBlftlOp nS^oSi^^iLTf!BfiW©-^©^i#it^ 
U lfrl5jga^¥S#«t^ra^^2 Op n»-fr*5^JS-r ^ TtuiBlllOp 

ni^«its«^iM«i:i^wcii§ti^ t a H> HufBfMOp 

wii^tL, tutB^iop n^^#tf^#Hit^ss/i^c^ zd^mmmmt 
m fB^Sfl^iit ra k wee * £P#n l £ t # . HtriBms^\ KriB«$c#M£J8i * -fr u -r is §bh 1 

Ulii 1 Op nl^^^Iotlii, fc* 2 Op ng^fc&iloTilEtL* 

{±^SMiS^fc^f&&L&V* 0 *ofca&£lOp n&&KMfa-tZ>¥&fc&®ft<Q& 
|fc$l©p nW&*j&j&+&ttfcffi*fcm%ttote&ViZti&nu*> fulfill 1 Op 

^,0-e, BfriamsM«j±^eptnL/cfc *#3b*fcJ: 13 mianiop n»#©»«fc 
m^mmm t o^o#s#^^"iiiBeniinmEEo^ttt t±^st±o«w> i-^t>*>«^-x 

liIE7W»£f:So -eolS^tuIBIS 1 Op n8^fctB»2 0p n 

it^^S/S^i£^^>OT% HI 1 Op niSJ-fr^WSP^^******®**^ lusBmMfD 
g^HtrfB^iop n ^oTO^LTv^«^:fc|wi#o*#^fn^j*^#^tL^o -tt 

[0 0 10] 

ni^»t^i2«i©^ti^)«i, nrffi* 1 «$ti«fi#ifii^ 

lOp nSte^&JiHI LtIi?W^2WiII©IfiOT, frlBUlOp n##fc 
tulBmMftil toP^o#S#il^«^WM^^tTMffi]b, fffi^tI^«#IJ: 

g^sti^ 1 <omm, wmmm 1 fctKtffcfrfc* 2 ©^i^tt 

Op n«^iWPl^f^f#lC4UlWi: £ «5 . Wtl^l^V 

^Bjo^oii^oy f^t> v -f^mfcmmt, n 1 osmMo#s#ii t n 1 o P 

^fjllOp nl^«l Lt«?ti/:i 2 W|Il©IMfIli, fulfill Op n=H? 

i: ttf wbs jfM*:f n it©Fi o n m.nmm% zjfLxMfav, HuiByv-^-so^ 
KSMSstLfctS i roil, WTitrfBfS i ©«iso^i#l t«l $ ttfci 2 o t 
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[0011] 


p n 


MRS 


HUlE^ 1 O p n -g- 


1 Op nS^^ta»2«) 


g 3 of mummm i o P ngte- t pjbbj 2 o P n ^ 


1 ©tt^\ m 1 Op n^t»20p nS^k©|ll«)*2 


«t tUi\ 7^f 7 "/f S 
JRSr^hL-CU- - - - - 

oloti £ -/f s«e a, >u *° - 9 f l -cui^-r 

^2 op n^fc^jfti-awiMBw*. utrififM^p 2 

mmzti^ ti> 1 oot ifii 2 ©* iw^^^tti^i 3 of 
mmn 3 of $#«tfu-m*tWK&iRs*^ *§*&**tfr3B# 1 <*> p n^titfBB 


Op n^^«1-^W<7>^40f*#fM^B^^^M$ttfc^20m«, lUBB^ 

&< tt> 2o©fi op n»^W©f fftW^IMWIi^fc^tiia CIS, 

WlufBfM Of S#fl^l£tf^tl*:f|4 Oll^tt^o 


;£fPJ fc: J: ttii\ 7>fF^7 7°f >»# 


1 O p n 


2 Op n^tOF^Of mfcffim'^x-Z 

LIME* iWi:lSKH^t^^< * .2 00 J 1 op £**yM 

JMMDJK 1 «> P n***3B*-*-*-#«>* 2 ^^fff2^55S?^tSi 

i> 1 ooitjfB^ 2 Wfi#«*i:ft4:**Ii^» 3 of hubB^ 3 Of 

«*fc**<ftM*3*L, *««n»ia»iop n»frk«rB*2©p n^top^of m 
immz, i»i^tt»ai»ife ttfia^iop n ®^£«i-£« 
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<o% 4 <^#^#fi^^m^:fitj^^$^^n 2 com*i, fusa^ < t & 2 1 0 P n 

WEE JRtt* t fc^T? § * o 
[00 13] 

[5&93 * HJfei" * * <olk&.<r>W&\ 
[0014] 

/c^mm^R^ m&&. s^fc 

[0 0 15] 

«^1«^!)> 

m 1 li^ofi 1 m^JoiSB-ii 1 ? >fm ^ a , > -9-#7t<7? s 1 

C-p i n«^'ft-KOiIia > e*5o HC^^r, WWixi 0 1 9 c m 

- 3 J?$^4 0 0 ^ mOAV - KfcL"C«< n + MS i C 1 ^ 
«S^1X 1 0 1 4 cm- 3 , J?$**7 5 /w mO n"IS i C K'J 7 1 2 

^xt>^y^ jvsi»tii ltv^o &k 1 1 «Tffi k tt , m%mmmxm % um 

\z$k~otztb<D*-X }>mi 0£^LT. &*?M^fc£2>%V- KISl 9 _( 

ft 2 tons) ^ilt^titv^o KV -7 h« 1 2 <BJ:K^*M&«K;0* 1 x l 0 1 8 cm 

3 > . 5/imOp + lS i C#2t#OT7- KJB 1 3 fc> ^WW**** 1 X 10 
1 9 c m~ 3 

^yt;HStf«Utv^ 0 K'J7M12t7^K113^Fli:^2 (ft 

1 60 p nBteO **^JS*tLSo 
[0 0 16] 

^miULtz KV 7M12 TS-Vm 1 3 OMJ|»*?.*^ 
tL|tJ3 ^mfLT, Tpm&WkBttf 3 . 5X10 17 cm 3 ,J¥£^0. 7 M m, ££f/J 
IrI 1 5 0 M mCOpMS i C«#0> «#«SIJBT?*S J TE (Junction Ter 

mination Extension) if 1 5 fc-f t '/ jT ti j$f t M L t 0 JTE«1 5^77 

- KJf 1 3<DW»«5&»e>*-r, MIB3 ^m^ffiBMi, $70. 5^m-ei#(W^*^ 
7t 0 J: «3 1 2 a tWj£3*U>o J TEH 5 KV 7 Ml 2 fc OlfflKg^ 

4 ($2©pnS^) «?W 0 5*?>l!l3 0/iHillL-CMIi 
**8 X 1 0 1 8 c m~ 3 O n + MS i C#S#W^ > v **—M 1 6 ^A^y^% 

» mC0^M«ffi CO 2 Wtitis } ) =» > C0»11 1 7 T'fiLTl, S 0 M#®<£>@te1S« 
&&&1 X 1 0 1 2 cm - 2 T?**o h» 1 4©±iC*-? y 9*>99 lit 8 

^LT^if t:iS7^- KWEl 8 (ftltf)M) ^frfctLTV^o 
rz >^ y- h/§ 8 Si, — ^>l/*#tr^JR*i-fi-T*^J3S*ti'*o **ifcW©S 

iC-pin^t- F(i, t-v^^^M8 O^Jiet? 4 0 0 °C~ 7 0 0 °C 
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7/ 


T . {± ^-5 y ^ 3 v^^>js8 t mmm 1 7t«i kikwi fciftfr* 1 1 & 

mi 7i:||L4^^l:«UV^ 0 fl« 1 8 afi«^>^ 1 4«Ltv> 
^ o T y-K«Sl 8CM1 8 a DfcU Bl 6 £7*1" * $ fcteUKWfc* h 

X°y-Km«l 8t±»mi 7©±i:tW^, -5-^aaJX»4#ai5t±JTE»l 5 
Wrt«^^^Jl 0 ^mOfilitJ TEI 1 5O±CEftLtv^ 0 t^^^7/- K 

isi s(om^mimmmi 7£^ltjtejii 5 ^m&o-c^j-ftUTv^o j£io P 

-p i n - F * ^ ^ > H 7'©/^ 7^" - y L t «f ftttl TO 

i|B^idl«t^^«f!lOS iC-p i ngWt-KW7y-FlSl8h 

^,^ 6 7 5 OVt^^Co £0»J±l±. 7/-K113CJTE11 * «£ "9 K« 

i*4©T?*4it*ftlflf*«ISl'*o -r*t>*», #*Jfc0l<&S i C-p i nt^^M 
K*t/^7^t*t, 77-F1S1 8tf*KV 7M12 WltfiIttC4S. 
^<D/;fe«l 7^LT7;-F1I1 S^W^^i^WlWl^^ 
7 y- KJf 1 3 h J TEJf 1 5 cof^^ 7 YM 1 2 (H 1 <7> p n&#i:&2 Op n®? 

&t<Dm) <nwm&i 2 afcpf^w^ r+j x^-t^m<DiEiumm^fi^o ietlo^ 
mzmmmi i ^^mm^w^n^o ao, »n 7K$£v^m 

SfrBTCttnaoS i CfWpI^S i C#Sfr^Kte-t^O-C\ 7V - H» 1 3K J 
TE11 5*^LT|£tt^^O«^fcllKfi<J^RI^^**o ttlWWl 2 a©«SIl 7 
^^mv^^(±^^bi-^o (ftlWWl 2 aOlfjfBOTS^OnMS i CfWtpIS 
i cWit:Rte?*^^+^7y- Fill 8 0EPinmJ±{4^ S-fr2* I &«tL»ffc 

*fW&Lfc«J Ltllll 7 S i C«l©^I«i^^i^ti>'M^Sc 

hi t*«i6T^-rffc«*T?L^ft<. mmmi 2 a^jTEii 5©**c^ut 

v>£v>p i nNt-F^ftU«L/: 0 WE 14 4 6 0 0 Vt?* <9 B&bS 

©6 7 5 0 VJ:n^2 150 V®^ofc 0 

• ^i«?!]0«,OS i C-p i n^H^-f K^JR*lRlO*JE«rfl«jnL JK^ 
^ 7 XtV>^) 100A/cm 2 0««EaPfiEt* 1 B#IWii« Lfc jUttffl&lKfet:: 
4 1 VC*o *:Jl|fdjft«]±^ 1 P*ISja«&fctt*& 4 . 9VC^o/: 0 iKi^W * 

y j — VMM 18i:i4 ± *> F'J 7 M 1 2 oiMlft 12a(i l±]E?Lt?t4 ft < 

^^IfjgSti&a JfDtztbTJ- Vm 1 3 J TEH 1 5 l±«jR,«Jfc:^fc:#113ft* 
o *<7?tt*IR;&lRlW*ttT>'- KJil 3 O«^2«*tao JTE«15fcKV 

T/ _ KMl 8©»©> J TEI 1 5 tl^ot^[6]tS^©ft$t*< bit 
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^-v : 


8/ 


t . 77- KM 1 8 tf>*»8B J T E VI 5 fc^FlOlfii^ ^<^^ 1 

j±£ misr j - vmm 1 8 ^epjra tx & r 7 - k«® i 8 «ts»l 1 7 

K«* 1 8 £0*Hi£iWifI 1 7 Ojg£ SMfeOSl^J: "9 J¥ < LtUv\ 

^JSiOS i C-p i n3g^7*- K^i3V>TUIH*ftm^^ti& t 
£$U l t<Dm<D K'j -7 bV l 2ftTifJtMiH^7±C. MTjftmffi^bWhr-t&o -o 
M^iajmE^b^j; «ffioj;? fcjoi:frfaWJEj&*4. iv*&4. 9vc±#u^t 

L#U 77- KV 1 3 J TEV 1 5 ^iL«L/:f*»p i 
4* - Foi^tt, iooA/cm 2 omMJK-e 1 HlfflllLfcfci^, JUfdjismEE 
(±4. lV*f>^8. 4 Vfc&tK **|«Op i nSte-^-f KfcJfc^T J: l9ffi^l*J 

[0 0 19] 

ft±«J:M^ £ tU4\ l^TX^Clt S i C-p i n^t-K<7)$ 

EV 1 5 fc^m&BJfcS^StLSo JBUM 7*J$fct*®^2 t J T El 15^1 

scttKaniu j tev 1 5tF'j7Hi 2 *m<>xM-%&immtfmti%y* 

i^cno £*Lfc.fclK ieE»JE#te«r«+,ooffl^|pi«JE^b«:ig:^L, 
«l4£*1-£ S i C-p i n^^M^-- W^^o 
[0 0 2 0] 
0$ 2 «15U> 

0 2 (±^:^O^2«#!lO«#^m-e*^-7 0 V-^*^tOS i C-p i n^^M 
KO®fWHK«&<2> 0 Hl^i3V>T, X 1 0 1 9 cm 3 . J¥$t&*4 0 0 

A<mO, * V- Ft LT«K n + lSi COM2 1 Jt£, ^j»W«JR**5 X 1 0 1 4 c 
m - 3 ^ jg$# 5 o n m©nIS i CO K 'J 7 hJf 2 2 £ J-lf* *->*>WSSfi*r?J&& 
Ltv^ 0 F'J7fi2 2«H«t:it ^fcMfefcK** 1 X 1 0 1 8 cm 3 ^ J¥3rt* 
0. 5^mOp + IS iC«7;-F123^ 7f.»7*^ 1 X 1 0 1 9 c m 3 , J£ 
3 ** 0 . 2^m«p + ISiC(7)3>^M24 * JQH#Cf * >fl"^M««tt 
V»4 C 77- KV2 3 t KV 7 M2 2^^{:t^2 0 (»10pn»#) a^JSSft* 
o 77 - KV 2 3 OWS^^^-^tL-rtL^j 5 /z m«tH5L-C\ ^jftW**** 8 X 1 0 1 7 c 
m - 3 % 0$^ O . 8 2fe3&7jlfil^S$5& , ^2 5//m©p'IS i CO J TEH 2 5 

*-5-tL-mttt»fCV^& 0 J TEI 2 5 £77 - KV 2 3 £>TO3tffl5#> felt'fltriBft 5 ^ mO 
®BH±^ ^2 2 ^m-C^iRFlcMglis&^o^o itLt-J: !? ttW*B 2 2 a«^$tL^ Q # 
JTE125t:Mbt, ^«S#2. 0X10 16 cm 3 ,ff£/5 s 0. 7 /a m. 
£^ftOft£^7 5^mO, !MfOl^Lti< p- SS i CORE SURF (Re 
duced surface field) 12 6 tVff^MftflLtV^o J TEJ12 S&tf 
RESURF12 KV7 H2 2 t©Wt:^2 0 a (|2«png^) 

tL& 0 RE SURFS 2 6*fc«*LfcWjMBK N n + IS i COf t^^T, h y V 2 
7 ^'ftV^WftliLtV^o 37^ni24 fc*- S y ^a^** M2 
8a^U77-Fll2 8 (i 1 Oil) **g&l*3ft-CV><& 0 01^^83*1^ 
jfcfO Rfc^ t-5^3V^M28a OW>» i: . »1 2 9 t <Dm £ 14 RW** 
KlfbtLTV^o -^OlM^ 77-KIS2 8 OTl^ffl Lfc W 2 8 b *«A t) ^ 
T**- 5 ^3V^^M28a tli!2 9 I'liLtV^o 1frfBT7- KIS2 8 O 
tMR2 8 b Oftfr 0 fc, mZWmfcX h (Ha^ifr) £fSttt & iv> 0 st^osim 

{i> K*fll2 8*«»j|fiEStL&«fl"*»^T, J»$jft0. 3^m0^bBSO^«2 

9 T?«I LTV^o T 7 - Vmm 2 8 {4MU1I 2 9 0_t % f^jt $ flX & *) > * OMJra 14 
f£#lE2 9 ^^LT J TEV 2 5 5 ^ mi^otM[S]t^ «t 7 fcftZtiX^&o * 
v-FSf 2 l©TH:»it-5f ^3>^^M3 0a (^2 011) ^LT*7- 
Kmtl 3 0 ^Ifctt h flX V* 2> o 
[0 0 2 1 ] 

ffliE# 2005-3028306 


mm. 2004-031214 


9/ 


1 CO S i C - p i n *~ ?J *7<D'* v>r- v K%m Lt»tl^ 

T y _ 2 8t*V-KlS3 0 189 K&mffi * mu L»J± £ IIJte Lrt: t £ % «J 4 1 

0 0 VT&ofco £0»B£tt7 7-KJB2 3 J T E JS 2 5^LTV^ffi3H«*orat 
-fXcoS i C-p i n&^'f KOWJEfcH^RID-CabSo £*U±&T<0Sfifc ± S 

o -r *^-t,itriBHi«Mtiwi#^, *iat«?)S i c-p i nSte^*— Kfcsiw 

7* Lfc § , T y — KM* 2 8 75 s , T / — KJS 23tJTEf2 5 ©DBOWHWW 2 2a 
«Wit«iI2 9 ^LT4Ul#a*Ci!)> ttW»2 2a<DK'j7>122 
<«M£#K T + J "C^iE?L**flfe$tLSo £©fc*nISiCOKV7H22©3t 
StfW^ffilt: piS i C tKR U T 7 - K® 2 3 i^:jTE12 5*f 

jt«©3tfti:7/-KIS2 8©MS^JTE12 5^i:^Stf§4v*?)S 
iC-pinNt- F^#U^Uti6, »JE**2 6 0 0 Vt*»), UtTeBOft 
4 1 OOVi^l 5 0 0 Vfi^o/io 

*«tf!l<»n D n ?>S i C-p i nSH^M*- Fdl^l^Cl 0 0 A/ cm <7>mto 

KTiUFWUii^^ amiH*&E»^tt4. 6 vTNfeofcu^mffi^i^w&m 

^Utt-W^S i C-p i ni^Mi - K-Cti, Jlg^M T^B#^{iT7 - F«S 2 8 
KU 7M22 ^L-CiftmffitCftSO-C. TV- Km* 2 8#W2 9 ^Lt KV 
7H2 2C4USWi*). ftFISI52 2 ai:tWllf*^^*^^ (H^ 

«hbO o f ©ftfry- KI2 3 t j TEI2 5iilft»^^i5*L*o n^rsjm 

jftttT^- K»2 3 77- Kit 2 3 K 'J 7 M2 2©«IotIti 

^ T y-KJi2 3^f)l^^t$ti^J TE12 5OTESURF12 6 fcl±m«E 

-hmfitz^o ^cD±&mmwm3Lt ur;- k«2 3 ts«2 1 toPF'j y vm 

2 2I*U~3&£U JTE12 5M~RESURFi2 6 *«2 1 t»K'J7 Fg 

2 2i*i^}±iM^i5i^i5tA^^L^v> 0 ^o-rii*Mam^ii^i«amjEi±±BBoo 
*nnmos ic- P i ngw^-FtJttt^/^^ tfcsMS&o, t^-kjs 

23l:jTE125 4iLtMU:S i C-p i n&^'f KKJK^fflfc 1 0 0 A 
/cm 2 wMK-e 1 UlIlLfc - ^ , W^TlRimffiJi 4. 6V*?>ftlO. 6Vi: 
7c§ <ii*L*:o itttt J TE12 5 3&M^Vfl-*,&*t?^$*tTV^^*^ KU 7 F 

0 at»K2 1 tO^F'J7 F®2 2CtW^*Hf, T7-FS2 3__fc«2 

1 ion© K 1 ; 7 hJB 2 2 t'^^ALTMiS^^ii^UII^Ifijmffi^Wjt^TL^- 
tci^o JK^I^imJE^koailff^J: flU^famffi****:*:"** ^ p i nSte-^ Krt 

[0 0 2 3 ] 

*H*feW' itLtf, 7°V-^«^S i C-p i n^>f KOTV- Km* 2 8 Oy| 
ffi*&*6l*]ft2 9 ^U77-F12 3 t J TEI2 5WF'J "7 FJ12 2 

2 2 ai:#UIWC^> i;U77S|(:tti^2 Oh JTEJ12 5 *m*CWfc» 
jgH-*o ifcJH'^TXlSfctt, tutBTy- KS 2 3 JTE12 5 fc£lWTO2 2 aT? 

m&ftjK-so^fiLT, j TEJi 2 5 *tirin^iRimac* , i!itti.4v>j: 5 cltv^o £*u~ 

v>S»J±p i a^^i-FW?)Wo 
[0 0 2 4] 

<$ 3 Hi&fO 

ffifE# 2005-3028306 
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C-GTOO»fMiliT'ab^o El^iSV^-C, TI(^V-KtI3 1 (i2<?)II) Sr^i - 
n + IS i COx? ^IISMt^tt3 2«±It> p ISiC^f77- 
«3 3A«fj£§^v^, a'-;77-SS3 3 <&±fc, p" IS i C©^-^**3 4 
^-Xflit3 4 O^iW^^SlO nIS i CO^-*« 3 5**J£&S*L 
TV>4o ^H«3 4i^^l3 5fcOWi:S^3 0 (H^png^) «^$tt 
Z q ^xl35Cii, 4 o (7) ^ - Mi 4 0 /5 ? t it y 1 1 v> !> o 4 o © f - MI 4 0 
tt, ®^L^V^|5^Tlo«^$tLTV^ 0 #y-HS4 0Offii:pIS i C(0x5 

n + IS i COM3 2 te^MSt^l X 1 0 1 9 c m" 3 , J?Srt*3 0 0 ^ m"e£ 
& D ^'777-13 3t±^»mJS^3 X 1 0 1 7 cm" 3 , J?S**2. 5/zm^*^>o 
^-X^3 4 li»»'5X 1 0 1 3 cm-M?15 0 ^m^So 
3 5 ii/F^WK^l X 1 0 1 8 cm - 3 , m^tfl . 8 fi mX"$>Z> 0 ^5 y ^Jf 3 6 it 
7fmn%.&l X 1 0 1 9 c m~ 3 , J¥§** 1 . 5 m"C*)So ^-^JS 3 5 tx? y 9 
Jf3 6 ttv^tLtJ-fef ^'H;HSS«t-flLt^S. ^-^13 5 OjMte^-W 
KSB&$*i/C*5*K ^-9-Offi^ti^3. 7^m"C**o *^*BtMB;*BKtt-'<-;*J13 5 
03»aJ^e>«l4. 0 A/m«|fLT7p:*&%iftK**3. 5X1 0 1 7 cm- 3 , ff2tf s 0. 7^ 
nu S*3&»»2 5 O^m^nlS i C<?)IMit^^ J TE13 8 if 4 *y$S%&& 
M«$tltV^ 0 J TE1 3 8 ^-^W3 4 hOf|Ci^3 0 a (fH 2 O p n 

0±M^^fl5^^I^<M«> ff£^J0. 6 mO WIfflMt^^> W3 9 T't 
iLTV^o #x?^|3 6CI^«$^7/-FIS3 7 ^ 
TtufB*&M3 9<^)±HKlt^tLTV^o 7/- Km* 3 7«li, ^toKHRtfJ T 
EJg3 8©^-9-0»Mfl|tf5ift«0#&l 5 ^mOfti:W3 9 ^^LT^f6]-T^> X d K 
gg$ntv>4o #JTEH3 8 3&»<b*frfcfflSg!fPK, P + IS iCO^Wh 
-Jf 2 7«$ittv^ 0 
[0 0 2 5] 

_L|EOfi|:i£0 s iC-GTO^^ty^^^^-^ fc*36 U 1 m 

^Jfe-WlOS i C-GTO^t, im*4 0^:77- Km* 3 7 CilLt, 

jj!Ej 1 3 1 0 0V"C*oftc dOltJEIiJ TEJ13 8^^-^l3 5©SS^St^i^ K 
ML7^«Oflf3IOS i C-GT0O»JEfc«tarWtt?*-ofe o **i««GTOT?tt 
±|B<7) X o \z 7 J - Vmm 3 7 fc * V - K«* 3 1 HQ KJI2j ISJCOHJE £ epjn L> JUI^M T 
L i V>tt^)i£* t # 7 ^ - KM 3 7«SP^?)«il_3 9 ^Lt 
■^x.P>tL^m»*l'i ^> ^-*J13 5<0»«fc JTE13 8 fcOR^p MS i CO 
^-*«3 4aC r-J «t 0 Clf«^^^o ^©f;*W3 9 KJE 

^SWnlS i CCKU nISiC^-^I35in ISiC©JTEl 
3 8^, SlSUnlSiC Ofl^-Clg^- $ *Lfc IWJ^O^B & S „ «I1 3 9^1 

*^8feW©GTOfcifcl!fc1-*fc*^ ^-*Jf 3 5 J TEJ13 8 ^ttS#!i*» 

U JR^f|ft©»BE*aiJfeL7tfci*. 7 4 0 0Vt*ofc o i« Ett^I^J^GTO 
OUtffil 3100Vi^570 0 Vte*ofc„ *ti^GTOt7^- 
KTO 3 7^JTE138 * 4 - 1 1~ £ < ^ 

[0 0 2 6] ^ — r _^ 

*nmvw sic-GToory - Km* 3 7 1 * v - Km* 3 1 m am^ft ohe * 

Lllfl^ 5 A / c m 2 <DV- 1 T y - Km* 3 7W-h m* 40C 

mt £ > SiC-GTOtttfVfcfct) JH^iej««**«EtL* 0 JH2f|fiJ«ifc* 1 0 0 A/ c m 

mtiE#2 005-3028306 
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**1 0 0KfF B 1©IltC!±^5. 3VC^of; 0 3gX®mB#H3&^ < * ^ M^MS. 

© J: -5 HSfeVe* L # v^tmffi £ ^9 IS < , |ot7;- K«S 3 7 3 9^L 

r#x.S*#«J*t*«t ^ ^-^i!3 5 t J TEI3 8©MO^-^**3 4 afnlC 
R(Ei-SCfc*iftV^^T?**o £<0fc«&"*-*»3 5 J TE13 8 tim*U»fc»ttS 
tif\ iIfl^-^13 5®*^i-C«L^±J:Lt^^3 5il«3 2t©fl©^ 

eg 3 iz^-rx^ K^-^ms 5 1 j teji 3 8 tww^i-§w*sstti*^> 

tlSUSiC-GTO (»SiC-GTO) £ov*Tia 3 *fflr <9 > 
Jl|I^[S]H^fi^-^iS3 5S.tr J TEJf 3 8 fc, S«3 2 i ^O^-^iM 3 4 0151* 
^l&£iSfc*U>o JTE13 8l±^>W*W^?WO^-^»3 4i«I 
^BR3 0 a Hii#< <D$Lm*^1r2>o Z.<D£7lzXm<V&^&U3 0 a *«at**«EfL* 

3 4 l:4te^cLftAt4o ^^^-^IM 3 4 <75j£$SH Cltt^lIE^ftlft^ £ 

i c75^*co G T 0 *KftU, tt^S 1 0 0 A/ c m 2 OJCtfrlRlWift* 2 0 ^F^tt 
ttl££ L/co -e-0*t*^ IlSf4. 6 vefcofcJRfrlRlWJE^ 0 I^M^^tt 11.4 
VCJWtU, M3 0 aK&<<DX1&tt'*& J TEJf 3 8(7)TH5^Cf:» 

i«5i^ft*fl)S i C-GTOi±^-^«3 4rt-c*«^HB* s *Slfc^:i"*^*. 
[0 0 2 7] 

»S i C-GTO-CtlSW^WB^&^-fiMIOJlB^li, GTO©fW^I- 

ftvxmmxffiUfr&&&&jz-tz<D'?, g t o ©as^ftas-c* - > t7^oi»^ 

^i&hjo s i c - g t o "e(i«S^Pigco^*ife^:W*iJ £ o-CRr«0»m«E**ffiffl«F 

[0 0 2 8] 

J&LL05.J: 3 fc, *||Mi: ±*U£, S i C - G T 0 £ffiv>IB#|Rjmffi*Gl;bn LfcBfPfctt 
n T y _ K*SK:J:***S**^J: *9^-*Ji3 5 fc J TEJf 3 8 fcm*Cfi9fcBM* , **tf* 

, i&v»jo[^*ffi*©ftiLfei*K*±w#*mjR;»fc«i'jitLr j tes 3 8*gtti^ 

G T O *nmir hZ.t rt*-C § tzo 
[ 0 0 2 9] 

<& 4 mmm) 

m4te*&m<Dm4mm<Dmwj± r 7j K^t^^ira^^, s i c-mos 

FET<DWmm-e&&° HC*V»T, ^iW«»»BE3ft*l X 1 O 1 9 c m - 3 > ff3d*3 5 0 
«m©n + ISiCO, *V- Fh^4it4 1±K, «|lW9X 1 0 1 4 cm 
3 ^ H$^4 0/im«n"lS iC<7)F i ;7hil4 2^^tr^^rv'^ >P^5RS*f"C^* L 
xl^o F'J7M4 2©±ffi^^tldi:t^ ful2^^CTM^f*E^l X 1 0 1 8 

mmm 2005-3028306 
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cm -3 ffStfU. 5/imOpISiC04o0^15 1, 5 2 , 5 3 , 5 4 M 
^->IT*>a*a*t?^$tL"CV^o #tV»5 1, 5 2 , 5 3 , 5 4 h, KV7hl4 
2fcOBP«#7 5a, 7 5b (fclOpnSteO $WJ&2ftZ° ^|5 1i:ftW 
ftiSflXl 0 1 9 cm- 3 , mZ&O. G^mCOn+MS i C<0 2 oOV-*» 6 1 

6 23M ^->*T*>^^»J^^^^^ V ^° R^^Lt, ^l5 2l:li2o<DV 
1^@6 3, 6 4#^$n-CV»S 0 si?f»-fJi 5 3, 5 4 CliW^V-7l6 5> 6 

lftT*iV-^t*7 3 , 7 4*»»LTV>So 1 fc6 2i:ifc**o-Cfilf 

t /-*»oT**L-€*tL*&#^Offi^fift4 J: a V-^lS7 2^ltf)titv^ 0 V- 
*««7 1-7 4 ^#^15 1-54 fctf>SMfc«&«rlfc< F'J7M4 2©I±i:> »V> 
t»"^->«tl9 1, 9 2 , 9 3«^tLTV^ 0 V-X1I7 1~7 4« 

tf^ivniv - * m 6 2 , 6 3 «tfS]-r £ 1 «s 8 2 mm bttx^z> 0 mm% 9 3 
oii^ii, »^^y-xi6 4, 6 st-snsr**^- vmms 3&i&tfhiix 

v>4„ ^-Ht8K 8 2 , 8 3 li loroy- Ui^-9 0 Cil^tv^o -^Oft 
$l±»2 «m-C**o ^■^©fflHOfiWJtti^f'fW 5 3, 5 4/5^WtLft6^mI 
LtW»3. 5 X 1 0 1 7 cm" 3 , mZ&O. 7^m,£«^^9 
0 « mO p" IS i C<DmW-mmmx~&Z> JTEl48a, 48b **fl*tl>( *>tt*> 
MW^tTV^o JTElS4 8a, 48b*mi 5 3 , 5 4 ^^ Mti~ HU bS 6 
« mOg&Htte, «J0. 3 ^mt4#OTIi*^ofco JTEJf48a, 4 8 b t, P V 
7H4 2iroHi:i^8 5 (i2©pni^) «$^oI(:JTEi4 8a, 4 
8 b ^ib^-r«J 2 5 ^ m^T^«^^8 X10 18 cm 3 O n + M S i C O 
ft^h?^-i4 9a, 4 9bHt^MSft«UV^„ J TEH 4 
8 a, 4 8 bO±I**tf>tOii©ft«, ^*Miffi5 9 a&tf;*^±mo— 8Rfi**L 
-rtLJ¥$36*y- M6ii9 1 ~ 9 3 «fc 19 tt*3&»^ffv>, mo. 2 5 /; mORfllK 
115 0 a, 5 0bt«SU*4, V-*W*7 3 , 7 4 «l±^^MiI5 0 
a, 5 0 b ^Lt J TE14 8 a, 4 8 b 1 5 M m^$EH^lRl^* £ 7 K 

£©S i C -MO SFET4*t>N^^-y^U ftWHBTtSlfc 

-<t)«#M(7)v-x^8 o fc fw >»^7 9 w^lH^iRio*ffi*^lmur»ffi 

&$95£Lfcfc£5i&3 6 5 0 Vt^ofco ;«±^i5 3, 5 4i:^ti?tLjT 
EH4 8 a, 4 Sb^IUflL^WS i C-MO S F ETO#ffifc KKWC 
"Cfcofco *«#!)^S i C-MOSFETKJE:frfi]<0WE*ft2niLfci:^ V-*«ffi 

7 3 7 4ttK'J7M4 2^LtWi:^^o ^<?)/;feW5 0 a, 5 0b^ 
UV-^SS7 3, 7 4 5i^^fVi5 3 t J TEJ14 8 KU 7 hifS15^4 2 
a ^.Wt-V !54tJTE!48 b<Z>H<£> KV 7 hg8B#4 2 b h *l&m#$J 
*r <£ 0 KV7 h»««*4 2 a, 4 2bt: T+J T?£^Lfc£»:<0iE?L#l&fe3*L*o ^ 
C0IE?L^J: «J n- MS i CO KU 7 h»^4 2 a, 4 2 b©«il5 0 a 5 0 b KiS 
V^ilWplS i CKERU ^f-f »5 3 fc J TEi 4 8 a, £##7*4 JS 5 4 

j TE i48 b^^fi^fimMmKmm^fi^tmmo^mj^^o «ria*B*»e>»^« 

frX£^ZVCt%>o -e^fK'J ^ lJffl$^4 2 a, 4 2 b ^<0«JMfc*tf*«fl 2 tlTftV* 

**»«©S i C-M0SFETiit«t4fc*C> B 4 <&fl*Jfifci5V»T, V-**S 
7 3 7 4 *, *tL-rtLH©jftC«l7 3 a, 7 4 a * &*MI'Mi5BJS*1* , 7 hSM" 
4 2 a, 4 2 b fc**faL&v>.J: ? fcbfcfc W*ttffcL-CtOfe& Lfco ^«V-7«f 

E# 2005-3028306 
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got FW >£ir?-7 9 WWIII^[S]^mJE^entinL^i:#^#Et(±2 3 0 0 V e&ofco 
iO»j±(i^WJ<75MO S FET<7)3 6 5 OViH 3 5 0 

1 0 0 3 2 1 ^ , < „ 

S i C —MO S F E T *fflv>-C*jS-*-**S361l kU03ffl^^-^ 

|:ov>taTClit^o 0 5 f±i£%*iB9 6 ©EHE* 3ffl»ffi# 9 7 ^jfttS'f^ 
<*n^tL^EIi^0T?**o 6o<7)*-f yfV/t^g 8 tt, *»^!l^S i C 
-MO S FET-e*&o 9fV7t?9 8 a, 9 8 b, 9 8 c (Dtfi^fKD F V 4 > 

m=^ 7 9 \±nnm 9 e ©jEst^ *u v - s 0 4 ^ v rm^- 9 s a 

, 98e, 9 8 f OKV'f >#f 7 9t»*$iit:v>4. ^-f yf'/^*?9 8 d, 9 8 
e . 98fOV-^*f80 l±m%m : M 9 6 (D^M* fcSM* $ ^ v> * ° > Sg^ 9 0 

am^^^wi^mmmmz^m^fi^o 9 8 a, 9 8 b. 9 8 

[0 0 3 3 ] 

*HifrWoig4 k^-ts i c-mo sfet-cii, *v^js 5 i-54t ku -7 vm 

v^) «^itv^o i<5rt»^t-Kli, 05 fc^*- F9 9X^1-^5^1*1 

<D?J 5 ^>^f!tT-9 8 a~9 8 f >*"7lMfc ^Ott* 

77^*^f-;v^-ft-Fi: LT«N^- K9 9 MtL-rfrO* >f 5 > ^11^** 
**at*L& 0 *W K 9 9 £JH;£fa£aE*L**ifttt^ H 4 <75 S i C -MO S F E T KiSV* 
Tl4 y-7lS7 1- 74, #^15 1- 5 4, 8^7 5a, 7 5 b W F W 
I7 9«$«ra^t - Fliot, V-*S9H?-8 0^^ KW >1S7 9 £fa 

ins >^-?*m®.L?z*mnm<vs ic-mosfetw-c, m^at 

Otv^pq 0 OA/ cm 2 0 0 BlWMrflsS**: £ - ^> ttf&H!*&l£& 

(7>jiii^ffi]mj±4. 4v*», i o ommmmmziiA. 9 vt^unu i?f*»t«*iflitE 

fc LTfiK p i n^t-F99, 1" H4 ^WW^ K*ift*L**«Efc <t «9 

[0 0 3 4] 

H4 tC^-TS i C-MO S F E T fcfiffl©iit\ J TEH 4 8 a©£JS*SftLt^ 
f ^5 3 teSHRLtf*o J TEJI 4 8 b Ofi«*E*U#f -f!5 4 KBHfcLfc, 

■ftfam&zwmvfzo *o«r^ mm^m^A. 4 vx^o^ii^isjmm^i 0 o^m 

Ottffcfcttl 0. 5VC±#Uo ^OJ«l^mffil 0. 5Vli, ^IWOS i C-M 
0SFETW»^KTIB4. 9Vit9 5. 6V^l^ofc 0 ±IB^ B n n*Ti±, 
^fjl53tJTE^48 a^lgf^tL^o^T^Jf 5 4 k J TEJS4 8 b/^M£*LTV> 
S«31?, JI|I^lS]m»tL{i, ^15 1 ~ 5 4&rrj TEJ14 8 a&tM 8bt «4 1 
i^OF'J7M4 2£«K*l£o * (Ditto 4 jry&X&^fmZtiX^iOffiMt&m* 
7g-r& J TE«4 8 a, 4 8bk, **4 1 k<Df$<D F'J 7M4 2 Lfc 

mmxmwuyj k*#o kv 7 >jb 4 2 u rc^rawEE^ft^ii 

EJf 4 8 a , 48b *ift*L* Wiltfc £ *«»&HB<0Jftft*£:*:tf , fi* LT^C§ &)E:£fcJ*E 

»4i:fcii:i^^o -e^te*. 4y^-^<Dmi^K^UV4-t-V(om^miz 

[0 0 3 5] 
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m 5 <7)-r ^ns&o-7 9 -< —fry 4 Ft lt, 7^ y^yy^^v 8 

^J^tt&tO^M F (">3?K-Ni-^p i n^-f^-F) MLti 
£V> da^B&) o -©i^^i^ j'MtttOvay F^r-^M^-F^p i n ^ F 
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